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F TTP250x

1. Introduction
TTP250 2 —FREAEEXNMHELN 2-8 BERBMMAZNEBREE. KA4m MCU OTP type,
ASSPIC, A Sleep mode (=5uA@3V), AIRBEFARERHEZHARGEATHRRE, FLMHE
REsES S T FUBEMERRECHER L

2. Features
® F_f FHEY 1 2.0V ~5.5V
® [I'Hfi 2~8 [ld Touch Pad %
® Provides sleep mode for power saving request (<SuA@3V)
® (I |‘E§%i@iﬁﬁ* » 5~ KEY f’ Fi 5 FIASE option & T | f‘ FE e bj |iY De-bounce time
®  Offers key-stuck release time interval selection (5 sec~ 90 sec)
® Provide direct output mode and Tontek serial mode
® LY 0 TSSOP20PIN  SSOPI6PIN  SOP 8 PIN

3. Option Description

® [VR function (active Voltage 2.0~3.5V)
LVR function t-5 LVR functlon fs‘ *JFK/FTJ Bf JeLVR | IJ’??E*J F_, £, 3.5V I o FIEE enable
Eﬂjﬁfﬁl 3] ?Y LVR (Low Voltage Reset )ﬁJ i< [ERLFE, option {5 sleep mode enable Ef * sleep
Eﬂj%ﬁj*h %ﬁl F l‘*ﬂ% ] LVR ﬁJ e &1 I o S IFIE A disable Efrf& wa JLVR fi JﬁJH“ o F,
F fﬁ?ﬁ?’@%g SV E EZ[EJ H] ]JLVR i “ﬁ&"‘ E B BB Jt}m disable - option
default is disable °

®  Output Type
Output Type T35 E] KEY F’;‘IEH@U?UEJTF[ Jﬁ? HE=¢ e [ €] Direct Mode * Serial Mode i’
HE Y - Key Type 4% Multi-key [ - il Direct Mode * Serial Mode it 5120 > 32
1 single-key (strength)fv single-key (sequence)Ef » B Direct Mode f&1i=V o 7] FJ'P ja
%] serial mode [ > Key Type '*A@“E:[J multi-key [fij &' 7'
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F TTP250x

® Secrial Mode output
F{f’ Output Type 3% Serial mode output Eﬂj IFEEY ‘F/ﬁ'H e El,é% 2-wire(TT)f5 3-wire(TT)
sz FE ]EH]E[JT[J KEY ¥4 = Eij IC rf'* ]ﬂ‘ﬁf[ Tontek ** f Fi] 2-wire §9 3-wire serial output I/ protocol
I ,rug@W‘EJKEyﬁ?H' ﬂFhTPOOt"CK}S  TPO1 £, DO-S » TPO2 £ CSB-S - 7
A %ﬁ'ﬁﬂﬁ%%;ﬁé TT serial interface protocol °

®  Output active level
Z ¥ Output Pin IV Output active level - ¥ Active Low-CMOS E\ﬂj » FUEE KEY B (R
= gt Hi mqgwwﬂ&W?“erNo%° “1% Active High-CMOS [ » F1£% ] KEY ¥l
Eﬂﬁjﬁﬁj‘“‘[ Low > ¥, KEY @[E“]E'HTUEJT ﬁi? ' Hi o ¥ Active Low-Open Drain E?j R
KEY F&]EH(EHT[JEJT ﬁia JH" Tri-state > ¥ KEY F‘L’]’EH]E[P[JEJJ? B’E?H ' Low ° 73 Active High- Open
Source Eﬂj 3&"‘ KEY JF&[E“]E[JTUEﬂﬁ?H', Tri-state> ¥, KEY JF&[E“]EHTUEJJ‘%’THE Hi- [~ option {&
|7 Output Type 32 {5 Direct mode output Eﬂj PSR ‘FAI' t13l e Default is Active Low-CMOS-

® Key Type
wamk%ﬁfﬁﬁmwmﬁ@§ﬁﬁﬁﬁﬂﬂﬂoIpﬁmwwwﬁ RLIFIFE]
E‘ﬁﬁ KEY b = E;T Egﬁéi? £ [[ﬂ@ﬁ/[" EI'J KEY - ’51 (S single- key(s‘trength)EHJC TRk
[Fill @WKEWM%EﬁHﬁ = gk UﬁiwgﬁKme%MWEm@#:o

“E'[El KEY [iua/jiefs ﬁl Ejf i Jfﬁ ﬁ’*?ﬁzyéi? % single-key(sequence) Ejf
[Fil PR it KEY BER (=[5> | F?ﬁ@'?@’jy%rﬂﬂ U= (W KEBY - 2 2 g KEY J‘ ’
ﬁl Z] KEY ¥ release i} 7% scan 7 £ o Default is multi-key -

® Sleep mode
EEEIC B FJ[P & disable Ef IC 'Fﬁl}*:ﬁ?%‘ 2 R 0 355 KEY (iR F[p ! enable
B A PRI KEY MRS » IC (155 S > (050807 KEY
ERH - ﬁ | KEY ¥ detect =" wakeup & » IC Tf SN P F&Eﬁ (Refresh Update Time define
Valule)fﬂi{zb KEY ¥ detect » E\JJ: + ﬁFjj'i% * Sleep Mode ° Default is disable °
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4. Tontek Serial output protocol

3 wires serial interface single mode:

M: Master (User controller)
S: Slave (TTP250)

Ts: The minimum width of level staying time

CSB, CK, DO: Those are open drain with weak pull high resistor 1O type

The CSB, CK, DO output waveforms from mater and slave:

CSB M I
>Ts >Ts »>
VA
CK-M <«
CSB S
CK-S
_» 4_
2*Ts
P Repeat Frame >
DO-S
With new key trigger Oty 2p31415(6]7 l74l XN 01293
_» 4_
2*Ts
Note:
1. Data out sequence is started from 10 and ended at 17. End bit is a sync bit.
2. Master fetches the data at rising edge of CK.
3. DO is synchronized at falling edge of CK.
4. CK-S & CSB-S active as CSB-M=1 for data valid interrupt
5. CSB-M=1 will reset the procedure in initial state.
6. CSB-M ending before clock rising edge
7. x bit default as “1”
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2 wires serial interface single mode:

M: Master (User controller)
S: Slave (TTP250)

Ts: The minimum width of level staying time

CK, DO : Those are open drain with weak pull high resistor 10 type

The CK, DO output waveforms from mater and slave:

>Ts >Ts
aE
CK-M
DO-M | |
CK-S
—> [ i Repeat Frame >
2*Ts DV enableicheck
_> 4_.
DO-S
01234567\74\)(0123
_> 4_
2*Ts
Note:
1. Data out sequence is started from 10 and ended at 17. End bit is a sync bit.
2. Master fetches the data at rising edge of CK.
3. DO is synchronized at falling edge of CK.
4. CK-S can reactive after DO-M stuck zero at DV enable check for data valid
interrupt, Do-M low masking width should cover whole check period.
5. x bit default as “1”
08°/06/13 Page 5 of 10 Ver 2.1

0755-84039893 xsw2001@126.com http://xsw.dzsc.com



F TTP250x

5. Pin Assignment

;—TPOO V NC -

Z4TPO1 NC 2~

j—VSS TP7 f 14TPOO Y TP7R-
_|TPO2 TP6F ~ “TPO1 TP6r!%-
_|TPO3 TP5 "~ 2vss TP5{—
—|TPO4 TP4 = “—TPO2 TP4r—
5 |TPO5 CAPN — *—TPO3 CAPNHE-
S |vop CAPP [-— i—TPO4 CAPP‘%
o |RSTB TP3 T~ L |TPOS5 TP3 —
TTPOﬁ TP2 : g—VDD sz:
—|TPO7 TP1 —TPO6 TP1—
“INC TPO - tPo7 TPO—

SKINNY SOP/SSOP - 24PIN TSSOP - 20PIN

~—TPOO NV rpge

£TPO1 TP4H

2-vss CAPN[-

4 13

4TPO2 CAPP[2-

5 lpo3 TP3Z- T

¢ b4 Tpolt *—TPO1 CAPPIT—
10 3 | °

T4TPO5 TP — L |VSS I

SSOP - 16PIN SOP - 8PIN
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6. Pin description

SOP/SSOP - 24PIN
Pin No. Pin Name Type Function Description Note

1 TPOO 1/0 TPO output pin
2 TPO1 1/0 TP1 output pin
3 VSS p Ground

4 TPO?2 1/0 TP2 output pin
5 TPO3 1/0 TP3 output pin
6 TPO4 1/0 TP4 output pin
7 TPOS 1/0 TPS output pin
8 VDD P Power

9 RESB I Reset Pin

10 TPO6 /0 TP6 output pin
11 TPO7 /O TP7 output pin
13 TPO I Sense Pin
14 TP1 I Sense Pin
15 TP2 I Sense Pin
16 TP3 I Sense Pin
17 CAPP I Connect to Cs
18 CAPN @) Connect to Cs
19 TP4 I Sense Pin
20 TP4 I Sense Pin
21 TP5 I Sense Pin
22 TP7 I Sense Pin

TSSOP - 20PIN
Pin No. Pin Name Type Function Description Note

1 TPOO 1/0 TPO output pin
2 TPO1 1/0 TP1 output pin
3 VSS p Ground

4 TPO2 1/0 TP2 output pin
5 TPO3 1/0 TP3 output pin
6 TPOA4 /O TP4 output pin
7 TPOS /O TP5 output pin
8 VDD P Power
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9 TPO6 1/0 TP6 output pin

10 TPO7 /0 TP7 output pin

11 TPO [ Sense Pin

12 TP1 [ Sense Pin

13 TP2 I Sense Pin

14 TP3 I Sense Pin

15 CAPP I Connect to Cs

16 CAPN O Connect to Cs

17 TP4 I Sense Pin

18 TP4 I Sense Pin

19 TP5 I Sense Pin

20 TP7 I Sense Pin

SSOP - 16PIN
Pin No. Pin Name Type Function Description Note

1 TPOO /O TPO output pin
2 TPO1 1/0 TP1 output pin
3 VSS P Ground

4 TPO2 1/0 TP2 output pin
5 TPO3 /0 TP3 output pin
6 TPO4 1/0 TP4 output pin
7 TPOS 1/0 TPS output pin
8 VDD p Power
9 TPO I Sense Pin
10 TP1 I Sense Pin
11 TP2 I Sense Pin
12 TP3 I Sense Pin
13 CAPP I Connect to Cs
14 CAPN @) Connect to Cs
15 TP4 I Sense Pin
16 TP4 I Sense Pin
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7. Application Circuit

O
CAPN
LDO VDD _—I—cs
CAPP—I
VSS
RSTB
cL | C2 c3
/e % TPOO~TPO7 |== Data Out
OO000O
Touch Pad

7oL HETEE (Co) B |2 EVR AR £ PO T I Mylar YRR 9 2R W) NPO R
?;[» , fgﬂﬁiﬁ?ﬁ%ﬁg@ ‘T\ ﬁf’d%ﬁ?ﬂﬁﬂ@ a’ﬁ@ﬁlja’ﬁ@ o
2. C1 W C2 ik LDO st s HA b i - C3 HRR1 104 -

8. Electrical Characteristic
§ Absolute Maximum ratings:

ITEM SYMBOL RATING UNIT
Operating Temperature Top -20C ~ +70C T
Storage Temperature Tst -50C ~+125C T
Supply Voltage VDD VSS-0.3 ~VSS+6.0 \
OTP Supply Voltage VPP VSS-0.3 ~ VSS+12.5 \
Input Voltage Vin VSS -0.3 to VDD+0.3 \
Human Body Mode ESD 5 KV

Note: VSS symbolizes for system ground
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§ DC Characteristics: (Test condition at room temperature=25°C)
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Parameter Symbol | Test Condition Min. |Typ.|Max.| Unit
Operating Voltage VDD 2.0 - | 55|V
Operating Current Inq1 | VDD=5.0V, with touch - 2 mA
(Always on) detect, LVR disable

Ine2 | VDD=3.0V, with touch - 0.9
detect, LVR disable
Operating Current Isq1 | VDD=5.0V, with touch - 20 | UA
(Sleep Mode) detect, LVR disable
Iq; | VDD=3.0V, with touch - 5 UA
detect, LVR disable
Input Ports Vi Input Low Voltage 0 - [ 0.2 |VDD
Input Ports ViH Input High Voltage 0.8 - | 1.0 | VDD
RESET & INT Vi Input Low Voltage 0 - | 0.3 |VDD
RESET & INT Viy Input High Voltage 0.7 - | 1.0 | VDD
Output port Sink Current| I, VDD=5.0V, VoL=0.6V - 8 - mA
Output Port Source Current| Iy  |VDD=5V, VOH=VDD-0.7V - -4 - mA
Port A Output port Sink IoL VDD=5.0V, VoL=0.6V - 2 - mA
Current
Port A Output Port Source Ion  |VDD=5V, VoH=VDD-0.7V - -0.9| - mA
Current
I/0 Port  Pull-High Resistor|  Rpy VDD=5.0V 100 | 150 200 | KQ
RESET Pull-High Resistor RpH VDD=5.0V 30 50 | 80 | KQ
Low Voltage Reset (LVR) Vivri |For AC 5V application 24 (32140 | V
§ AC Characteristics:
Parameter Test Condition Min | Typ. | Max | Unit
System Stable |After power up, the system
Time after |needs to initialize the 0.1 - 1 S
Power up |configured state and OST.
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